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MULTI-STEP PROCESS FOR FORMING A BARRIER FILM 
FOR USE IN COPPER LAYER FORMATION 



ABSTRACT OF THE DISCLOSURE 



E mbodiments of tho invention inctud e- a m e thod for forming a copper interconn e ct having 
a bi - laycr - copper borrior layer. The method - comprises the stops of providing a substrat e in a 
proc e ssing chamber, th e substrate having a low - K dielootrio insulating layer and an oponin g-ia 
tho insulating4ay e r. - A first barrier layer of tantalum/tantalum nitride is formed on the insulating 
lay e r and in th e op e ning. A second barrior l a y e r - is - formed on tho first barrier layer > The s e cond 
barrier layer consisting of a H mt e rial s e l e ct e d from tho group of palladium, chromium, tantalum, 



processing which can inoludo plnnnrhratio fir 

Other embodiments inoludo providing - a substrate in a processing chamb e r ed 

forming a copper seed4a y cg - on tho aubstrato. Tho Good layor<g4mptonted - wi^ matorialo 



substrat e is annealed - to - form a - final barrier layor. 

In a r e lat e d embodiment-tho step of forming a sood lay e r - is - rep t ao e d - witfa r th e- st e ps - of 

forming a first barrier layer on the substrate and forming a copp o r Goo d layor on the first barrior 
torye ft -r Adft e or implantation of barri e r material into - tho sood layor and bulk deposition of ooppor 
oontaining-matorial, th e substrat e is annealed to form a final barrier layer. 

In yot anoth e r relat e d e mbodiment the step of forming a good layor ia roplaood with tho 

steps of foiming a fkst - barrier lay e r on th e substrate and forming a second - barrier layer on - the 
first lay e r, A copp e r - Geod lay e r io foimod-on-the second barri e r lay e r. After implantation of 
barri e r material into tho seed layor and bulk - deposition of copp e r containing mat e rial, th e 
subfffr g to - ifl annealed - to form a final barri e r layer. M ethods for foim inp; robu st copper structures 
include steps for providing a substrate with an insulating layer with openings formed therein. At 
least two barrier layers are then formed followed by the deposition of a copper seed layer which 
is annealed. Bulk copper deposition of copper and planarization can follow. In one approach 





good layer followed by - buBc - copp e r containing lay e r formation. Th e 
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the seed layer is implanted with suitable materials forming an i mplanted seed layer upon which a 
bulk layer of conductive material is formed and annealed to form a final hairier layer. In another 
approach, a barrier layer is formed between two seed layers which forms a base for bulk copp er 
deposition. Another method involves forming a first barrier layer and forming a copper seed 
layer thereon. The seed layer being implanted with a barrier material (e.g. palladium, chromium, 
tantalum, mngnftfihin y and molybdenum or other suitable materials') and then bulk deposition of 
copper-containing material is performed followed by annealing. 
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